Eliciting hyperacute xenograft response to treat human cancer: alpha(1,3) galactosyltransferase gene therapy.
Xenograft hyperacute rejection in humans occurs as a secondary response to a cellular glycosylation incompatibility with most non-human mammalian species. A key component of hyperacute rejection, alpha(1,3)galactosyl (agal) epitopes present on the surface of most non-human mammal cells, is bound by host anti-agal IgG antibodies leading to the activation of complement and, cellular lysis (1). The enzyme causing specific glycosylation patterns, alpha(1,3)galactosyltransferase [alpha(1,3)GT], directs the addition of agal to N-acetyl glucosamine residues in the trans Golgi apparatus in most mammalian species including Mus musculus, but not old world primates, apes or humans. In this report, we cloned both a truncated and full length murine alpha(1,3)GT gene into a retroviral vector backbone in order to transfer alpha(1,3)galactosyl epitopes into human A375 melanoma cells. Expression of agal epitopes on A375 cells after alpha(1,3)GT gene transfer was demonstrated using FITC-labeled ligand and FACS analysis. These cells were exposed to human serum for 30 minutes and > 90% of the agal expressing cells were killed by this treatment. These pretreated cells failed to establish tumors after implantation into athymic nude mice. This is the first report of retroviral vector transfer of the alpha(1,3)GT gene into human tumor cells in an attempt to elicit hyperacute rejection as a novel anti-cancer gene therapy strategy.